Purification and characterization of human uroporphyrinogen III synthase expressed in Escherichia coli.
The side-chain asymmetry of physiological porphyrins is produced by the cooperative action of hydroxymethylbilane synthase and uroporphyrinogen (uro'gen) III synthase. Although the role of uro'gen III synthase is essential for the chemistry of porphyrin biosynthesis, many aspects, structural as well as mechanical, of uro'gen III synthase have yet to be studied. We report here an expression system in Escherichia coli and a purification procedure for human uro'gen III synthase. The enzyme in the lysate was unstable, but we found that glycerol prevents the activity loss in the lysate. The purified enzyme showed remarkable thermostability, particularly when kept in phosphate buffer containing DTT or EDTA, indicating that the enzyme activity may depend on its oxidation state. Examination of the relationship between the number of Cys residues that are accessible to 5,5'-dithiobis(2-nitrobenzoic acid) and the remaining activity during heat inactivation showed that a particular Cys residue is involved in activity loss. From the crystal structure of human uro'gen III synthase [Mathews et al. (2001) EMBO J. 20, 5832-5839], this Cys residue was considered to be Cys73, which is buried deep inside the enzyme, suggesting that Cys73 of human uro'gen III synthase plays an important role in enzyme activity.